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(54) MAGNETIC RECORDING MEDIUM 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium suitable to characteristics 
of a magnetoresistive head showing excellent electromagnetic transducing characteristics, 
durability and shelf stability and suitably used for a magnetic recording and reproducing system 
assembled with a MR magnetic head capable of recording data at a high data transfer speed and 
with a high density. 

SOLUTION: The magnetic recording medium having a non-magnetic layer which includes a non- 
magnetic powder and a bonding agent and is essentially non-magnetic and a magnetic layer 
which includes a ferromagnetic powder and a bonding agent which are laminated on one surface 
of a substrate in this order and a back layer containing carbon black on the other surface of the 
substrate is characterized in that mean thickness and residual magnetic flux of the magnetic 
layer are in the range of 0.15-0.25 ^im and 50-60 mT.jim, respectively, and the reduction of the 
residual magnetic flux of the magnetic layer after preserved for a week in 60° C, 90% RH and 
OR (a squareness ratio in the longitudinal direction of a tape/a squareness ratio in the width 
direction of the tape) of the magnetic layer are <1% and >2.0. respectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The non-magnetic layer which contains nonmagnetic powder and a binder in one field 
of a base material and which is nonmagnetic substantially. The back layer which has a magnetic 
layer containing ferromagnetic powder and a binder in this order, and contains carbon black in 
the field of another side of this base material. It is characterized by being in the range whose 
average thickness of a magnetic layer it is the magnetic-recording medium equipped with the 
above, and is 0.15-0.25 micrometers, for the residual magnetic induction of a magnetic layer 
being in the 50 - 60 mT-mu m range, and for reduction of the residual magnetic induction of the 
magnetic layer after one-week preservation being less than 1% in 60 degrees C and 90%RH, and 
OR (square shape ratio of the square shape ratio / tape cross direction of a tape longitudinal 
direction) of a magnetic layer being 2.0 or more. 



[Translation done.] 
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-4 0 0, D-210-80, ^|)^^>6109, 7 

2 0 9, jR^I&ttJK'M u >-U R 8 2 0 O , UR830 
O, UR-8700, RV530, RV280, ±BW 

4 0 2 0, 5 0 2 0, 5 1 0 0, 5 3 0 0, 9 0 2 0, 
9022, 7020, =»t*tfc»3sKy ■> >\ MX 
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5 K, ^if8-2 2*>JM8KT mstZZfrmf btl 
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2 CH (C 6 H 13 ) C 8 H 17 ) , 2-t^^Kf^ 
/W^^— f> (C 15 H 31 COOCH 2 CH (C 8 H 17 ) C 12 
H 25 ) , 2 Kf^WN/Kr- h (C 15 H 31 

COOCH 2 CH (C 6 H 13 ) C 12 H 25 ) , tK/W^ 
45 (C 15 H 3l COOC 18 H 35 ) ftif**rfe>tt 

[0 0 5 6] ^T^T y ^^^L^^/l-ir U/d tfyU^T- 

rwF (c 17 h 35 c.ooc 3 h 7 ) , ^y/ptvuxf 

TU-h (C 17 H 35 COOCH (CH 3 ) 2 ) , -f^^^ 
50 (C 17 H 35 COOC 4 H 9 ) AfrttlCttB*jft 

. ii - 2003 06 16 08:45 



ftmz 0 0 1-319315 



Jig m) t±<0 W/^fTU-hJ ft if, sec- 77 
/UXrTU—h (C 17 H 35 COOCH (CH 3 ) C 
2 H 5 ) , tert-^/W^TU— h (C 17 H 35 COOC 
(CH 3 ) 3 ) , T^^fTU-h (C 17 H 35 COOC 

5 h u ) , yr^wru-h (c 17 h 35 cooc 
h 2 ch 2 ch (ch 3 ) 2 ) 4 if, ^^fru-h 
(c 17 h 35 cooc 6 h 13 ) , ^f^fru-h 
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2 CH 2 0) 2 CH 2 CH (C 2 H 5 ) C 4 H 9 ) , ft if WW HS 
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37 ) > i^3t^Ky^77U-F (isoC 17 H 35 C 
OOC 22 H 43 ) ftifj&S^f bft5. 
[0 0 5 9] t K y^^f/^ IT^f /Vt 
05 h (C 17 H 33 COOC 4 H 9 ) , mB^Mit (80 tt^ 

r^^v^/i^BOj ftif, tW/vtux-h (c 17 

H 33 COOC 18 H 35 ) , xf i/y^y xi— /Uis^-lssfsis 
( C 17 H 33 C O O C H 2 C H 2 0 C O C 17 H 33 ) ft if 7^ 

10 (C 21 H 41 COOC l8 H 35 ) &m?hfrZ>o ?y^7-)V 
ttt^tK^l/x-b (C 18 H 35 OCOCH=C 
HCOOC 18 H 35 ) , JV&y**/ 
m-h (C 9 H 19 COOCH 2 C (CH 3 ) 2 CH 2 OCO 
C 9 H l9 ) , m^u^^y =i— yl^^U- h (C n H 

15 23 COOCH 2 CH 2 OCOC u H 23 ) , in^U^ya 
— /Uv?t ^ ( C 17 H 33 C O O C H 2 C H z O C O C 17 

h 33 ) , (c i7 

H 35 COO (CH 2 ) 4 OCOC 17 H 35 ) , 1,4-:/* 

y ^t-zw^^- F (c 21 H 43 coo (CH 2 ) 4 o 
20 COC 21 H 43 ) , i,io-7^y^/^w^ 

(C 17 H 33 COO (CH 2 ) 10 OCOC 17 H 33 ) , 2- 
y^^-l, 4-5^*— hUMVU (C 21 H 41 COOC 
H 2 CH=CHCH 2 OCOC 21 H 41 ) ftif^^fbtb 

So 

25 [0060] h y m^^/^ir t-c^yy yusftb y ^y -fe 

7^K (C 7 H 15 COOCH 2 CH (OCOC 7 H 15 ) C 
H 2 OCOC 7 H 15 ) &m?h*lZ>o -ftblBKlfc^*? 1 

(C 18 H 35 OH) , ^rryyury^^v (c 18 h 37 o 

30 H) , 9*y^T/U=» — >v (C 12 H 25 OH) ftif^fctf 

[0 0 6 1 ] flgJWBftT^ Kir bt^y y»75 K (C 
h h 23 conh 2 ) *fTOfctt*JBWfcrt (80 tt^ 
!?yyl7 5Kj ft if, $J^fVi75K (c 13 h 27 

35 CONH 2 ) , ^$fy«7^ K (C 15 H 31 CON 
H 2 ) , ar\s4^m7% K ( cis-C 8 H 17 CH = CH 

(ch 2 ) 7 conh 2 ) Mri£#)\z.n?'(*^T*y 
(80 ttcT) rr— y y^cp — pj ft if, 

T ^ K ( cis-C 8 H 17 CH = CH (CH 2 ) n CON 

40 h 2 ) jy^tai^^r^:/ (80 tt^ rr-^ 
y^^Ej ft if. ^f7yyffi7-; K (c 17 h 35 con 
h 2 ) Mfcftia-x^-tJr^Tfy? (80 tt<£> rr-^-r 

KHTi ftifjWIMf fe*b5 0 

[0 0 6 2] ^i\&mt Ltlfifcf (80 tfc<0 

45 rTAV-3 6 3 0j, TTA-3J, TKF-69J 

y ^y^K— 7/^7x/ -^fuy 
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[oo 6 3] *»wt«ffl*n5rftb©im #b 

#^ffib£ft»r5. iH^ffitt^a^S^^r- 
U o. ifi%-5 0ft% #4b 

<^0. 5f t%-2 5gf%(OffiitIft§n§o 

[0 0 6 5] MWjA] **W<o»«IE»«SEflc«)J?[*« 
/Sf±3fc«M*W:, 5-7 Mm (3Ur»*U<H:, 5-6. 

[0 0 6 6] ^fr^#WK^*7t««tt*^MiC*» 

JfJ¥2M±»tt. 0. 01—0. 5 Mm, *f^L<liO. 
0 2 — 0. 5 Aim-e&So »«BSlfc^:&~/M6jE*Jf0> 

^~ bm&&tfZ>o r<DJ*2M*0. 1—4 Mm, £F4b 
<fiO. 3 — 2. O/im-CfcSo mb<^TSJi. 

[0 0 6 7] #«W4JI»^OV^T»iM-*. 



V > J: o KimW&KSWBtt-e* * n i: ^jtHfCfcS tf\ S 
ttT v ^"C t> «r te (MB i: tt« fe ft V ^ 0 * 

[0068] ^m<oym\^m\^hn^mm^t b 

"Ctt, fiflitf. AJRBMBfc. AARIfeifc* ajuhekil 

&mmm. &mmtm, m<nmmit-&® 

T/i/^ "t\ e-r^-^ mt^r-fm. mt?*J». & 
fttyn, o-BMttt. ^^h, => 

Stfj/Uv'*** SfcB6#;i'v'9-^ St»^y^^> — BWt 

v^t*^5>, -wtft^*^ mtrnm, mtm, mm 
ft»-e*>5 0 r. n b«^*^¥^^@fi o . 005 

-2m m#£F4 bt ^ <&gfc/£ DT¥^e-?S^*^ 
25 D frtftRHL LV ^ttiftBI^OJlft^flH: 0 . 0 1 m m- 

o. 2*xm-?*5 0 ^»*^4fi«AJRiMfc4»-e 

«WtA«iMfc«IT?*6»fr»±. 0. 3 Mm 

«T* s »^b<, 0. 2MmWW$?)^l<, 

30 0. lO^mOT^f^U^ iJt«3-12W 
£b<. 4-9^3ElCjf^bV\ ^y^ttltttiiflr, 
0. 05-2g/mUffll<|j:0. 2—1. 5g/ 
mltftSo 0. 1-5®* 

% s »^b<JiO. 2-3fI% 3Stti#*b<W:0. 

35 3- 1. 5«fi%-CfcS 0 «!««&^OpHfiii«, 2- 
11X^5^ pHH5. 5 — 1 0 <Dm&ftfc#i 4 b 
V\ *l«»*©lt*ffi««ii#, 1-1 0 0m 2 / 

l< fi5-8 Om 2 /g> Il:8fK(ilO-7 

Om 2 /gT?fc*o iiis^iei^f^xno. 00 

40 4 0. 0 4 m m— 0. 1 m m 

^H^if^bV^o DBP (^fyU7^l/-h) 4rfflv^ 
5-100ml/l00g. KL< 
fll 0 — 8 Om 1 /l 0 0 g, I^t<ii2 0-6 
0ml/l0 0g^fc§ o JtlfiM, 1-12, 01 

45 b<f*3~6-e*£o »ttli«f*t, 3*^, ^ffifftt. « 

^v^Tix-etSv\ • : e-^^g^4J«Ji, l o^To 
fe^»*u^ 0 *«»*wsa Ufryyt) p^* 

fifia^T, 1 - 2 0 m m o 1 /m\ 0^ b < 14 2 — 1 
5 m m o 1 /m\ $ h ^fff b<{±3 — 8Mmo 1/ 
50 m 2 T-fc^)o pH(4 3 — 6 c^F^iCfe ^5 C <h bl\ 
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0 3 , S i 0 2 , T i 0 2 x Z r 0 2 > S n 0 2> S b 
2 0 3 , ZnO, Y 2 0 8 ^flrt£-r5^fcd5#*UV\ *Hc 

bV^COJiA I 2 0 3 v Si0 2x T i O 
2 % Z r O z Tfe^^, 5Et-SF* bV^fiA 1 2 0 3 s 

s i o 2 , z ro 2 T*fc5 0 ztihttMfr&iy&xtiim 
r * 1- $ itft& k * (omm \z is 9 * s -fr 

[0 0 6 9] **««)Til:fflt^n5»«»*^ftft 
»4«iim ryKttlTttSft*»HIT-l 

0 0 W^SW-SO. 11 Mm) , ZA-G1, SWbft 
£ bTBg?P®X®W-/*-f h (W-QftL^O. 06/z 
m) , SMtfttlTFfflliffiRa^^xf fDPN- 
2 5 0. DPN-2 5 0 BX 16/i 
m, ^Sftfh&O. 0 2/zm. 7 . 4 5) , DPN 
-24 5, DPN-2 7 0BX, DPN-5 5 0 BX, 
DPN-550RX TOfftgO. 15/xm, 
tt*0. 0 2/im N Wit 7. 5) , DPN-650R 
X, ^yiMa^^^Fa~4 0, ^ft$!a 

hE 2 7 0, E27K E 3 0 0, E 3 0 3, 
K^^^irUr^H^Si^^^^TTO-s 1 B 
(^pi^^gO. 0 1—0. 0 3 Mm) , TTO-55 
A (W-W^L^&O. 0 3 — 0. 0 5 Mm) , TTO-5 
5B 0 3 — 0. 0 5 Mm) . T T O — 

5 5C (SpJ&K^PSO . 0 3—0. 0 5 /im) , TTO 
-5 5S (^t^-gO. 03 — 0. 0 5 //m) , TT 
0-55D (5p*&3E^O. 0 3-0. 0 5 Mm) . S 

N-ioo, ^yxfS^ftt^ysTT-4D (sp 

i&fi^F-SO. 0 1 3 Mm) , STT-3 OD (^&}%L^ 
@0. 0 9 Mm) , STT-3 0 W&tt^SO . 12 
Mm) . STT-6 5C (^P^tt^SO. 12/im) , 

f^^ftf^yMT-ioos (WST-So. 0 

1 5 m m) , MT - 1 0 0 T 0 . 015/i 
m) „ MT- 1 5 OW 0 1 5 » m) s 
MT-5 00B (spJ^St^fgO. 0 3 5 /zm) , MT- 

6 0 OB (?^t^gO. 0 5 0/im) , MT-100 
F, MT-5 0 OHD, *JMtf£«HMfcffil& £ LTF I N 
EX- 2 5 (sp^tt^-gO. 5 mhi) N «Mb^4Bfitlk^ 

W&ffi^SO. 0 5 Mm) , B 
F-10 (^pi^&^-SO. 06m m) , BF-20 (*p 
isSttfSO. 0 3 Mm) , ST-M, [UfntS^SiD E F 
IC-Y, DEFIC-R, 0*7xd^/V»AS2B 
M N T i O 2 P 2 5 , ^mMM 1 0 0 A, 5 0 0 A, 

[0070] o-ie^tt (^^^r h) ii«T 



^± otm0k&(7>mx*%mtstiz> o mh, a-Fe 2 o 3 
10 [0071] mm-mm^mmtmmr^v^mmt 

SrKrtJS*. #bn6FeCO s fc*tfSW«fciteH«' 

tpJU-«at*»*K: % ^-^7jc^*^Fe 2+ Jr^f 
[0 0 7 2] ■ ft**tt^*t»*j(liO*Bft^T/U 

30 [00 7 3]^ ^-*>f htt^^^rtS^t^tt^FW 

*co^m±*©»*rii»t»ta*ixrv^SN i > Zn, 
P x S i^*a^*^j^$n"CV^Tt3tl»W:*V\ 

^c^auwfiH-eifcKi-a^ ^s^ct, 111350 

bS^StHKy-^ htt^©*ffilrp. Si, B. Z 

350-80 ot:^^iBH^*fta»-J: 

40 Srt-^OJi, iK*$tirt#^nfcff*Ca-F e 2 O s ffi 

[0 0 7 4] *Mm^l^n5a-Fe z 0 3 
45 «IEJI^*fctt«*«bSrL-C#b*lfc«- 
«a-Fe 2 o 3 tt^feft^J: 5^U-C»3fii-Sr ^ 

JB»*OpHS:WWi"Si: ttiro-F e 2 0 3 «[ 
50 ^$ffii:t^AHt^ftt8«t, Mil, 7K 
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SJllitta-F e 2 O s tt^»*^*tb-CA 1 SUIT? 

o. oi-5ofi%Tfc5c o. oifi%*itfc 

9, 5 0K»%fc«^«^KttttiF*ffiK:»illi-5A 
Hb-fi*IHI±^*BEfPffli-6fc*^»*b<4l\ 

w\z&tf%Tm<Dmm^&\,^x\±, a i \\&mh t 

t>\ZS i ft&m&ibftb IT, P. T i „ Mn, N i , 
Zn, Zr, Sn, S b a>fc»ttft«ffc-&»0 1 
S2«H±S:fflv^Wt« ^ i t 5, Alft^» 

Fe 2 0 3 t^»*i^LT0. 0 1 — 5 0 

ffl-c**o o. o iK*%*«^fci»^^tt8sajn^j: 
incite, tt^BBK^fc#a*i-«ft**ra±*MBSff« 
[0 0 7 5] ZM&*^<DmmzML>XteUT<7>mv) 

H«*U Ti, Feft^«Si:Utt[li« 0 ffiflfe 

*fc@««i?PJft if SrjRiO Lfc«* 8 0-100 Ott^ 
5 0 roftBWfc^^fctSM^ It, «S«»« strife 

y^v^ixa, tt^tti*aLa5c3R<ii-eiK*^bs*t, t 

i(iTiCl 4 l:Fe(iFeCl 2 4*9, ft*P^J:9 

H*4 4ofciMbRtt**OT i C l 4 4#gf£n£ 0 
#*>*ifcffiT i C 1 4 ttflWKJ: 9f«Hbfc*«*riE3H 
SrSSJoU 1 o 0 o °C^±69^S t WWt:SJS 

[0 0 7 6] *BB*att±E»ffc^# ^»»Sr«*»» 

6 0 ffifeM<DA KSi,Ti,Zr,Sb, S 

n, Znftif nn«r*?Pi-*lfc, 



[oo7 7] **Hr*»9i?*<aMb^*>'»*^ 

05 AlClj, SiCl 4 ^^SraD-tO^TK^Srat 

AUAK s i*B«as:)S-t-r.4fsriB-e*>So 

[0 0 7 8] T«(w^-7j?^7 5/^S:ig^$^T^*P 

15 y^iy^rait^MiaoT, HT^i5 4«Nt 

[0 0 7 9] TS<^^— ^^7 5/^^Jt^ffi«f±ii 
1 00-5 00m 2 /g, ^l<»1 5 0-400 
20 mVg> DBP»ffl»iii«. 2 0 — 4 0 Oml/lOOg, 
#4L<tt3 0 — 4 0 0ml/100g*T?fc£ o ^/^>^7 
y^<^3p*9j|ft^ftfiilflt, 5nm— 8 0nm, $f^b< 
Iil0-50nm, SbUjf^K til 0-4 0 nrnt* 
fo5 0 8 O nmi ^^V^^>^7 7 

25 ^«T^»ar>^-et>^*fcftV\ *-^77^pH 

fi2-l0, ^MPteO. l-10ff% v 
ttO. l-lg/ml^U\ 
^-aB>-^7y^^ftff«Jftfl?!l4 ltl^t^7 Mt« 
BLACKP EARLS 2 0 0 0 (¥WSl5 

30 n m) , 1 4 0 0 (5p*§Jffi^S 13nm) , 1300 
W^tt^S 13nm) , 1100 (^ffi^-S 1 4 n 
m) , 1000, 900 (5pJ$ficT-@ 1 5 n m) , 8 0 
0, 880, 700, L ff»i2 4nm) , VU 
L C AN XC-72 (TOS^t30nm) , P 

35 Wil9nm) , H»fc*mfcR # 3 0 5 OB, # 
3 150B (¥%K?S3 0nm) , # 3 7 5 OB, # 
3 9 5 0 B (^P^?^^S 16nm) , #950 

16nm) , #650B, #970B, #850B 
(¥»Sl8nra) , MA-6 0 0 (f^gl 

40 8 n m) , MA- 230, #4000, #4010, =* 
nytf7y*-^ytt|}CONDUCTEX SC 
»gl7nm) , SC-U (¥^tr#2 0n 
m) , 9 7 5 (f»S2 0nm) , RAVEN 8 
8 0 0 (^tetm^-^-l 3 nm) ,8 0 00 

45 13nm),7000 (^i^t&^FS: 1 4 n m) , 5 7 5 
0 Watt^-S 1 7 nm) , 5 2 5 0 1 9 

nm) , 5 0 0 0 ff«fil2nin) , 3 5 0 0 

(5p*&3ffi^@ 16nm) , 2100 (SpJfiffi^S 1 7 n 
m) , 2 0 0 0 1 8 nm) , 1800 (¥■ 

50 1 8 nm) , 1500 1 8 n 
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m) , 1 2 5 5 3 nm) % 1 2 5 0 

&}%L^-m 2 1 n m) , 1 0 3 5 (5pJ$*fc^-@ 2 7 n 
m) , 7^/-tt«^5/fx^7y^EC 
t30nm) , MX— tfZ/?7y?#M #8 0 (*pi$ 
»fS2 0nm) , #70 (¥»§2 7nm) , # 
6 0 (?»S4 9nm) , #5 5 (¥^f6 8 
nm) , Tttt-^/V (TOS^7 2nm) fcifj&S 

«#5 0 (¥»i9 4nm) , #3 5 

g8 2nm) ft if/^tf ?>ih,5o #^9y^Sr4> 

[0 0 8 0] *«ttJi^*-3R>^7y^^ 
H«ffl«C^^^o fib. »ttf^ffflt§ 

0Efc:#$L<ra:, 10-35nm) ti)5:^ 5 !fl 

m%tti o oif»swr*tbT, 3-2 oicaarcfct), 

[0 0 8 1] *fcT«lc»*a«»*«rBW^«D-C, 
jS*Di-5r4:TbT#«o Mill T * !/ AO* ^ u >*W 

^»llllt«ffli-*Cfc^T?#So ^§ffite#flPg6 2 
-1 8 5 64^ #I^Bg6 0-2 5 5 8 2 7f^iE^n 

[0082] Tm<D&&m. mma. smmm* mm. 

as*** as^sa vTtem&m^Tz^&mtmm 
[oo8 3] #cic, ^**/ikov*t»**-s 0 



3o ^#^7^^», Wtt'F-S*) 

10-20nra) <DW&L=FVt*--'tf>'-7 9 V 9 t ¥#7*1 
05 ^i 5 0-3 0 0nm (Il:»Sl<li2 3 0-3 
OOnm) ©fitt? «*-#y7? y ^ t«fflt5 r t 

«^b^*#-T 5o — ^> «HF"1M XtfS 1 5 0 - 3 0 0 n 

[0 0 8 4] ae^-^>y7 ^^^Mte&°p 

20 £L-Cte, SlT<Oi><0%mfZ>Zkffi't?%Zo RAVE 
N2 0 0 0B (TOfixgiSnm) . RAVEN 15 
0 0B ff^f 17nm) («_L. 
^>I±SD % BP 8 0 0 (Wfi^Snnm) (^f-r 
tfyhttJS) . PRINNTEX9 0 ff^iSfgl4 

25 nm) , PR I NTEX9 5 TOfi^l 5nm) , 
PR I NT EX 8 5 (fJSfi^Sienm) , PRIN 
T E X 7 5 1 7 n m) (J^_b. X '^1H± 

Si) , # 3 9 5 0 TOg^l6nm) (H»fc¥ 

«*) «) o 

30 [0 0 8 5] Sfcft»^— y^JMtt&fcjft 
P °n#IHT^ t-^5y^ (¥^§2 7 0 
nm) — ^jlsVT'ttM) s RAVEN MT P 
»g2 7 5 nra) P VI* T #~ *K V*t®!) £^ 

35 [0 0 8 6] /<5/^JH^*3V^T, W^OS^Sl 

# — tf>Z?9y?k 1 5 0 — 3 0 0 nm^fflfe^-tt^- 
tf^^s^O^fJt* (SfiJt) tt, 9 
9 : 1-7 5 : 2 5 <^(SB^*>5 - b< , 

40 #f^b<^, 9 8:2 — 8 5:1 5 <J9$fiffl-e*>5o 

[0 0 8 7] /<y^iW-#y^7y^ (~«?g<D 

mi o osr*gu^*fb-c, mat 3 o-8 oKMU<Dmm 

»*b<fi, 4 5-6 5M*(BttH-C*3o 
45 [0 0 8 8] ^t— ^BS«*S 5-9 (O^K«^^^^D 

50 W**#f+-£S*u r—zftfsf K*— /u*^»J5B!o 
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[0089] mmmmfomz, ^Er^^fi^a^ 80- 

2 5 0 nm (JEUl#*L<tt: N 100-230nm) CO 
[0 0 9 0] 5-9 (D^IKM^W^* t L 

Ttt, 04ili, a-8tffc«, a-7Vi^-*% RtJWWfc* 
(Cr 2 O s ) S:^JfSw^^-e#So :tl^t»* 

1 0 0«*»tC#L-CiI«0. 2-3oiti»-et 

5, #*l<», o. 3 — 2 o»agB-e*5o 

[0 0 9 1] ^yirJfRiri, KFtOWfi^ftSttS 
[0 0 9 2] ^y^E^i, 

/<^Jf ic^T, JHflHOW:, ffe&M 1 0 0 m&Mlztt 

*rti^»u loot, 3 o5>"e^ffiWx*B*^ 5 o. 5% 

UTXhV, 8 0°C, 3 0 45"T?oSRJRJIB*^0. 5%£t 
T> Ht-£?£b<teO. 2%J^T-efc^)^i:^« : ^b 
t\> XfcffiE;£«P#tf>l 0 Ot, 3 0^W*yR»*A 
(/8 0t, 3 0^W»lR**3&SWIB^IW^ffirt#* 

*Nyri?x-K #y#-*i^-K r^^ K^3f 

SK^fSh\ ?tfy *A-:7;*->\ TKy^^^^-^ri^y-yu 

V (PEN) ^»H»*L^ 0 3Lftft<omW±. 5. 0 
-7. 0/ira (3E^*F*b<tt, 5. 4-6. 8 /z 

attffii:-<-^ffi^^®ffl$ £^£/c*6#fff^3 - 2 

2412 7t::^$ti5<i: o+mmz^ 7<o%nfc*m^ 

[0 0 9 3] XWft^ttWYKOttS^S 
ffifi£ff THD- 2 0 0 OJ (Dm i r a u ifcTfiffl^ bfc: 
^&E?«*ffiftSSRa^lO. OnmOT, 8^1 
<i28. OnmWT, JEfcl#*b<tt7. 5 nmJ^TO 



05 (D7 J 7 — k bTfi— M£ L"CfiC a , Si, T i & <*f 

r*y^*fc 

tf^n^o J^^f § S R m a x }i 1 /z mWT, 

SRpiiO. 5nmUT, WISiJSRvliO. 5 
10 vm&TF. t6iBi8l*SSrttlO%8l±, 9 0%^ 
Tx SXa}i5/i m^_b. 3 0 0// mJ^T/W 

D-/U-eS5tOT*!), 0. 0 1 /zm/^fe 1 m mCD^C 
15 %&<Dh<D&*$:Q. Imm 2 l)f:!l0fi^?)2 0 0 0 

[0094] *3gw^cfflv^e ? i^s5:^^f*:^F--5fla^i^ff 

4 b< (14 9 — 4 9 OMP a , 

MPa-efcS, fi^4 9-9 8 0MP a> ftf £ b 
20 <fi294-5 8 8MPaT^^ $M4^te 9 8 0-1 
9 6 0 OMP a LV\ i&«K3S««tt 1 0" 4 - 1 

0 "Vtt^ 5 , L < tt 1 0 " 5 ~ 1 0 Vttfe 

3 0 adOBKfit&tt l 0 H /RBHTT?fc 0 , »* b< tt 

1 0- 5 /RH%^T-trfe3o rnb^!ft*M4, 

25 i«3S«»tt(«W^Brt#*[^^»t 1 0%J£*l*9<O 

[0095] mmi **wo«aEftit#^8tttt» 

MIS, ^J;t/r.nb^xS^t(r«^ff^jS;c-c«2: 

^^XS<DSlD4^^^T^A0UTfc^fc*V\ * 

35 fc, ffl^^w*2ojy±^xe^#JU-cssipurt> 

^5fe(7)^*q^ffiitK«^-a5c7)Xg^ bTfflV^5^ < h^ 

40 -e*^o S«iSt^^/y^-^ ®M--^> Ad 

45 <tl> + ^^m*&*l 0 OSlC^bl 5-5 0 0SI5CQ® 
1- 1 0 6 3 3 8, 1 - 7 9 2 7 4 J-fS 
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[0 0 9 6] ^W^«Ji«j«^«*IE«K*SrM*i- 
«ifia^ Si*TJifcfc*U Tl#?*y« 

1(7)5^^^1 -4 6 1 8 6^#^Bg6 0-2 3 8 
17 9, #BI¥2-2 6 5 6 7 2 tvT V >£3d$ 

-tZ>Jj&. I^#W6 3-8 8 0 8 0, 
1 7 9 7 1, #5^2-2 6 5 6 7 2 i^M^ £*LT^ S 

1 7 4 9 6 5lCB/T$tttV^^y^7yyp 

hyw— ^*^Bl-«fc 9_bTJf Srfa 

£>, #^BS 62-95174 1-236968 
tt^ttflEfcov^Ttt, #W3- 8 4 7 1 \~M^£tiX 

[0097] n/^«^yi/y-f K^ffl^tfif* 

£L< , ^fin£«tt2 0m/#~l 0 0 0m/£\ ttiK 

5flfr^aa«^^«ftJftSr«* 5 - t i>XZ 5 0 
[0 0 9 8] ^l/^*ln-;U^LT^^^ >K y 

5/77fy^n — yw* fc &4tm n S /5 s * 

rfc##*bv\> felMtt, ff^b<^5 0 < CJ^±, 

& bfcjIF* b< til 0 O'CgJt-b'CfcSo b 
<(il 9 6 0N/cml^J:, £ b < tin 2 9 4 0 

[0099] w^m^im xm* y y h u * y s> h 

7r^ryu- K^^atttBBKJf bSfcScfc 5fc*9f* 
[0100] ««=Jf tf>J¥3M± 0 . 15- 



0. 2 5/im (IHStKttO. 16-0. 24m 
m) <0«H"t?*>*o 0. 2-3. 0/xm 

(JEt-*F*U<l4, 1. 0 — 2. 5 Mm) o|5H(OJi:§ 
05 0. 2 — 0. 8 »m<D&m<n&£ tte%3:ofcM$,'i-Z> 

i£ff£f*, 8. 5 — 9. 5 Mm (Ht-^f * b < H\ 8. 
6 — 9. 2^m<Z>$SH^fc5wt^jif*bV> 0 

[0101] *38M^«jnia»jSEff<o^y ku:*h-s* 

10 #HMfttt»«- 1 0 < C^fc4 OX:. lS0%^b95% 

<7>ffiffifc:*3^-Cii«, 0. 5J^T, »^b<fi0. 3J^ 
Ts *ffi«««a[H:»* b< SIttB# l 0 4 - 1 0 12 

Sffifi-5 0 OVH+5 o ov«rtW^u\ 8£t£ 
15 Jfcoo. 5%{*t>*T^#ti*^ffirt#^'^^« 1 ^b< tin 

9 8 0-1 9 6 0 0MP a, «Bf»fttt»*U<«9 8 
-6 9 0MP a , ^1E«K#^#tt*H:ffirt#*lRlT 
b<[1980- 14700MPa, g|g<7)tm$?4 
b<f*0. 5%£TF, 10 0t«T^b*6SKt^ 

20 *Ma»*M:»*U<ttl%KT, S5)i:ff*b<li0. 
5%^T> to<ht»^b<no. i%«T-e*>So « 
^<Dj?7*i&m&M (1 1 0Hz-e«3tufc»tttt# 

»5 oncfiLbl 2 0°C)^ 
T*s»* b< , Tl^ttti^tftttOt- 1 0 onc^ 
25 #4 bV\ tB3fe#tt*»l X 1 0 5 -8 X 1 0 8 P a <D 

30 ■tWih5»S*K»»*l<ftl 0 0mg/m 2 
HT, $bl^t<iiiOmg/m 2 KTtfc§o M 

[0 10 2] »ttJi(^*ffiS:WYCOttai<^*ffia$W- 
40 THD-2 0 0 0J (Dm i r a utttiSlfcWW 
^$Ifi^Raft9. 0 nmJ^T, ff^K ^6. 5 n 
mJ^T, 3E^»*U<tt4. OnmJ^T, #i:Kt< 
(3:3. 5nm»T, St>»4b<H3. 3nmKK*fc 
So Etti^f^ia^SRmaxitO. + 
45 ^I^SRzliO. 3 tim&sT. *'C?BBUJ*S SR 
pilO. 3jum^T, ^MSSSSRvttO. 3 Mm 
J^T, WifflS$SSrtt2 0%&[i, S0%UT. 
spj^JKftS * a f*5 /xmEU:, 3 0 0/imKTW*l 

50 $<Dt><oS:0lB^b 2 0 0 offi<D$5ffl"efl&*^K^i"S 
- 18 - 2003 06 16 08:45 



^MZOO 1 -3 1 93 1 5 



mm&(o ^yFp — y^flsttJi KSsAn-f - s 



10 



[0 10 3] *«B©B«EftJt#t*attti 

[0104] *&w<Dmnummm*, u±<ox 5 km 
mmmi 

<m&(oim> 

asattt&*»* (a) 

: F e 1 0 0%, C o 1 0% (JS^Jfc) 
H c 1 4 3 . 2 k A/rru Jt^ffl* 5 6 m 2 / g 



n >- tT a - * -r - 9 IS 4: b X % f i J \z m v ^ r t & X 

M> fe^V^W^V^tMRii 1 Fe/N 

tfS£f*bl\, 
[0105] 



15 



1 0 0£H 
a s 1 2 3 A • m 2 / 



k g 



0 9 n m (gEtt* 2 5 %) 



JKS^^f X 1 6 0 A, 0 . 

W$MI£ 6 . 2 (^»* 2 5 %) , 
Al / (Fe+Co) =8. 2J®^-% 
Y / (Fe+Co) =1. 8JST-% 

Mg/ (Fe+Co) =0. 9j^T-% 

*BMWtKff2 8 A, o«S%, 

*2§ttN a 2 . 0 p p m N zk^ttC a 0 . 0 p p m 

a) (%) = ioox*ag (tfcjt) ©wwbss/ 5 ]^**** 
it) 

MR110 (B^^tfcH) 10SB 

UR8 2 0 0 (*^«6tfc«) 4gP 

(H I T5 5 /MR 1 1 0/MEK=5ffi/ia/4gR<£>#»iS) 
H I T 5 5 (ttSft?Itl±S) : 

^&^-^:0. 2 itSffi«: 8. 0 — 9. 0 m 2 / g 

^r- *B!S : 9, pH : 7. 7-9. 0 

#50 ()fi^-#^tt») 1*8 
sp*&«C^g : 9 4 nm, JfcXSft : 2 8ra 2 /g 
DBPltti: 61ral/100g, pH:7. 5 
: 1 . Ofi% 

^ h=^>m^vW;*^TU— h 0. 1 SB 

^fTiJyir^ k o. sn 
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[0 10 6] JilScOMW^o^T. *i*&«tt&JR*& 



05 



2 5 OgB 
2 5 035 

[0 10 7] 



a-Fe 2 0 3 — 
0 . 

pH 9, ftfcjfc 

) 

# 9 5 0 B ( = »k^tfcK) 
MR 104 (9*if^^±M) 
U R 5 5 0 0 



1 0 0 95 
5 0 m 2 / g 

m% (a i & 



1 8 35 

1 4 §15 

2 0 35 
435 

1 . 235 
0. 335 
1 . 8 35 
4 0 035 



[0 10 9] 



[0 10 8] lE^tWioV^T, 25 a«:*i-*7^yP#-S:fflv^TllilU ^HW4«»J*ffl 

yv"T*- h£r 1 035£*P?U Sbfc: 
v^n^-y-y >-4 0S5§r*P;t5*lfcU UmOf^L 

^7^11^ BL-1 

— # >^ 7 y ? 
[ (**sKyhtt«, BP-8 0 0, 

fifi^-^y^7 y * 3 u 

[ — i^/i^tfcffiL t-v;^7^, ^ffi^HS : 2 7 0 nm) ] 
aT;U-;t ^1p r p 0. 5 35 (T/l^-mW) 

(HITS 5 /MR 1 1 0/MEK=5g|5/lgj5/4^(D^fSCp n D) 



100] 



: 1 7 n m) ] 



[0 110] ±E^y^Ji«r»ril-*-6**»«ril«-- 
[0 111] #bttfc#«H4«*^»Sr, *£*«<OJ¥£ 



50 



1 0 835 
1 5S 
4 0 95 
535 
435 
4 SB 
535 
2 2 0 035 
3 0 0 35 
6 0 035 

f4Jf 0. 2 0 /iml:45 £ 5*-, J¥£ 6. l n 
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y y-Tlfig 8 5 tl: TSft 2 O O m/m i n . SUE 2 
9 4 0N/cm-C«3»aSrffV\ -tO^ 
M^^SrffiV^TJP^O. 5 /im^y^8S:ittfco 
l/2>fyfiP5ym h^S^U 

BS^lx — ^irv^5) $:34 80ll/2^y«-hy 
>yi?\Z 5 8 Omi^iiWco 
[0 112] £tttff-2~3. Jt«E«- 1-2 

«- 1 ^ l^^bT^ >fc 0 ^~*x~*fE^ffl^^-- 
[0 113] HJ£0>J4~5. ifc«09 3-7 

[0114] [«ftia«W4'>^7 t A^»*sc-c] 

(1) JHW«^y K 

• IBS— y K 

Sag: 2^-y»I^/^Co|W77«l 
h 9 y 9 fil : 6 6 ju m > dp-V ^ ^fl: : 1 . 4 /i m 

• K 

ID KtfcSc MRST-ttU Fe/Ni 

F77^I: 2 2 ^ rru KMPB : 0 . 4 5 /z m 

(2) «ftia«i¥4^^^^^]ia*scr 

IE»S*^y KS:*±ii («0 8F6l3AK7>f^ 

(3 4 8 oii/2^yf^ h y y^a**;^— ^ia» 

[01 15] [«^— UTOfNffi] 

( 1 ) (He) : ummmm^fY d^n 

«3»/7 9 5. 8 kA/m, K8i7 9 5. 8 k 
A/m-C:«^bfc 0 A»H«*tt, 6 0°C. 9 0%RH 

Sfl^ (%) = Cl- («MSF«<oa«W*/fiWFWo 
] xiooi:^» 0 

(2) *4j>ffi¥*9*ffifiS (Ra) : :^«ffiftJtt, 



WYKO?f (US7!)/tffl) M^^3&7ufe$ff* 
THD-2 0 0 0J Sr^T. SttI^B5:MIRAU 
Jfe-C&J 18 4 zzmX 2 4 2 m mOffiffi^R a SrjRO^-f" 

3o M^u-^Xs o{«, tra^xo. 5 

(3) BSteJf <7}J?^ffl;fe 

^ k# y * — -e*a o . i pl m<nmmzty <9 oa u SiiM 

10 1 0 0 0 Ofiff- lOOOOOfg, »4 

t<H200oo«~50 1 ooo«-ei^u ^¥ 
mn&*rtofc 0 ^n<Dyv yw<BA4-A5-c 

^«ffiB*o»3R36fcttH bT^ffi£gtI¥iJ«LT# 

tft. Zeiss tiJW4feA9St11 IBAS2 ^TSUi? *9 
bfc^S££$J/tb/c 0 tt^K<?5gS^2 1 cmCD 
4§£\ JBI^Sr8 5-3 0 OStfoto ^<Dg|co»y 

20 (4) aft^-^O^fr^ff* ft. 

bSW^p^ ^1 OtfcSrfifcTffll^U 1 

(5) ±!E««lE»?f^^^^A*-TKT^«H4*«* 

25 * h (O/W) : 2. 1 ix miSS 

1 /i m(Z)»ft«)af«ts:HStfc 0 mmm- 1 ^nas: 

0. OdBi:U^lf:o 

• mti : laSjfiS 0 . 5 4 *z m SrE® bf~ ^S^fflA 

30 s:«£u nmm- i<om%i o o%t tt^t^. 

•S/NJt:0. 5 4Mm(7)S^H. 2^m(OS 
T^bfco 

• PW 50 : 7. 8 9 /i m<DfB^fioaAZ:Rte&^^ 
Sr^2^-r o 

[0116] 34HKttAjlR»*^»*. Xtm 

40 xo** <D&m*ffiJjmnmm¥-8 - 27913 

7^$g, #^^P9 - 1 0 6 5 3 5^#, #Bi¥9- 

2 3 1 5 4 6^**5«tV#M 5 Fl l-1 00 2 1 3f 

[0117] UttEM 1 - 5 , 1 ^ 8 <^Wflfife*Sr 

[0 1 18] 

[*1] 
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m- 1 





B 


C 


D 




as (A • inVkg) 


118 


12 8 


112 


13 5 




0.075 


0.090 


0 . 0 7 5 


0 . 10 0 


¥l&Stth& : %) 


2 4 


2 8 


2 8 


2 6 




5. 8 


7 . 5 


6 . 0 


6 . 8 




2 5 


2 9 


3 0 


2 8 


Co/Fe <M*&:%) 


9 


1 2 


1 0 


1 0 


Al/ (Fe + Co) (M¥&:%) 


6. 4 


7. 5 


6. 4 


6. 5 


Y/(re + Co) <JS?it:%> 


3. 8 


1. 5 


3. 6 


1, 6 


M&/ (Fe + Co) m¥&:%) 


0 . 8 


0. 7 


0. 8 


1 . 0 


He (kA/m) 


14 3.1 


15 0.4 


140.0 


14 9.5 


^ffiB^bl^ (A) 


2 8 


2 6 


3 0 


2 4 


Jtftiiift (mVg) 


5 0 


5 8 


5 0 


4 8 


(StS%) 


1. 1 


0. 8 


1. 2 


0. 8 


icig&Na (ppm) 


4 


5 


3 


2 


«Ca (ppm) 


1 


0 


0 


0 



JO 11 9] [« 2 ] 



&~ 1 





F 


G 


H 


crs (A - xa z /k. g-) 


12 3 


1 2 5 


12 8 




0.0 9 


0.10 


0.09 


TOMMl : %) 


3 5 


3 2 


3 2 




6. 2 


6. 9 


6. 8 


TONMt i&mm : %) 


3 8 


3 4 


3 3 


Co/Fe «mfc: %) 


1 0 


3 


2 0 


Al/ (Fe + Co) m*it : %) 


8. 3 


7. 5 


7. 5 


Y/(Fe + Cq) (jSi^lfc:*) 


1- 8 


1. 6 


1. 5 


Mg/ (Fe + Co) (fti^jfc: %) 


0. 8 


1. 0 


1. 0 


He (kA/m) 


14 4.1 


13 1.3 


16 0.8 


itffiKYfcflSBP (A) 


2 8 


2 5 


2 8 


it^M^S (m 2 /g) 


5 6 


5 5 


5 8 




0. 9 


0. 9 


0. 9 


»Na (ppm) 


3 


3 


2 


JcmteCa (ppm) 


1 


0 


0 



[0 12 0] 



45 [Jt3] 
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as- 2 















A 


A 


A 

A 






O . Z U 


U . Id 


r* OA 


n n 




8 . 8 


O a 
O . 8 


O Q 

o . o 


2 Q 

o ♦ o 


■en i^ji nt l f m \ 


5 5 


5 1 


5 3 






0 - 7 


0 . 8 


0 . o 


U . Q 




2 . 2 


2 . 5 


2 . 0 


<5 - i 


J38H£BHc (kA/m) 


1 4 8 . 8 


14 9. 8 


14 7. 0 


14 8. O 


ryj, Lf\- Ffi3 G alt 


U , f u 


r\ no 


u . o y 


n 7 ^ 

L/ . 1 o 


&{£@3*ffiffi<* (Ra : nm) 


3. 5 


3. 3 


4. 0 


3. 3 


S/N (dB) 


0. 0 


-0. 2 


0. 5 


1. 2 


PWbo (nm) 


3 0 0 


2 8 0 


3 2 0 


2 5 0 


0/W (dB) 


0. 0 


-1.5 


1. 0 


-1. 8 


(%) 


10 0 


9 4 


1 1 o 


1 0 1 




*r 9 









(0 12 11 [g?4l 















C 


A 


A 


D 


att£EJP (/im) 


0.2 0 


0,12 


0.2 8 


O. 2 0 




8. 8 


8. 7 


8. 9 


8. 8 


(mT • >am) 


5 7 


4 6 


6 3 


4 9 


AgSgBfcfc (%) 


0. 8 


0. 9 


0. 6 


0. 8 




2. 4 


2. 5 


1, 9 


1. 9 


HiiHc (kA/m) 


15 0.2 


15 0.0 


14 6.2 


14 6.8 




0.7 3 


0-7 2 


0.6 8 


0. 6 6 


<8JM£Il£t®ffl£ (Ra : nm) 


3. 5 


3. 3 


4. 4 


3. 0 


S/N (dB) 


0. 4 


-2. 1 


-2. 8 


0. 4 


PW 50 (nm) 


3 3 0 


2 6 0 


4 10 


4 3 0 


0/W (dB) 


0. 5 


-2.0 


4. 0 


2. 9 


iB* (%) 


110 


7 5 


1 1 5 


8 2 


7 o:^:;l/5}-s^^>^5lM 




WD 







[0 12 2] 
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Jt®^-7 




E 


F 


G 


H 


ffiffigJP (/im) 


0.2 0 


0.20 


0.2 0 


0.2 0 


spi^^rE* Urn) 


8. 8 


8. 8 


8. 8 


8. 8 


51E3fi&^: (mT - // m) 


6 2 


5 5 


5 6 


5 8 


* ■yu^i tacj v ' ^ — i , i 


2. 2 


1 . 2 


3. 2 


0. 6 




2, 0 


1. 7 


1. 7 


1.8 


J&fefSHc (kA/m) 


15 0.4 


14 9.2 


13 3.7 


16 4.5 




0.6 7 


0. 63 


0.65 


0.6 6 


l8t£JP5fe®M£ (Ra : nm> 


4. 5 


4. 0 


4. 5 


3. 8 


S/N (dB) 


-3. 2 


-3. 1 


-5.4 


-2. 1 


PW S0 (nm) 


4 2 0 


6 0 0 


5 10 


4 7 0 


O/W (dB) 


2. 6 


3. 2 


2. 1 


4. 7 


tf^J (%) 


12 0 


7 8 


6 5 


118 


7 JL^;v*J**>&5[yi 


WO 


W0 


W!> 


WO 



[0 12 3] _b|S^2^*^e>, «tt»tf>¥J$ff*# 

o. i5-o. 2 s tim<Dwm\z.$>v, m&m<Di$t&m 
or^ 2 . ojyi-efcs*^^^®^— ^ (Hilt 

#11-5) <Z>4§^Ktt, *l^S/N«#»fen**4?V* 

[0 12 4] — *\ JtlfcW^lK*^— SMS 
J1^B»^3&5 5 o — 6 OmT • /im^H^feo^ 

TLfctK PW M wI^</iofc5, 

7>f h (O/w) <£>ffit>iS< ftSiif^^^^^iixfc 



25 [0125] 

WfeMfrte, flMMSftl? (MR) Kl£ilD5"t~<5<fc 5 
35 5:iWI5 0 
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